Spontaneous degradation and enzymatic repair of aspartyl and asparaginyl residues in aging red cell proteins analyzed by computer simulation.
The inherent instability of proteins may be a limiting factor in the longevity of an organism. Spontaneously altered forms may themselves be toxic, or their accumulation may simply crowd out normal proteins. Two of the major sites of nonenzymatic degradation are aspartyl and asparaginyl residues, which are susceptible to an intramolecular reaction that results in the deamidation of asparaginyl residues and the isomerization and racemization of both aspartyl and asparaginyl residues. In all eucaryotic cells examined so far, an enzyme is present that can recognize at least some of these damaged sites and initiate their conversion to normal forms. This enzyme, the type II protein carboxyl methyltransferase, catalyzes the methyl esterification of L-isoaspartyl and D-aspartyl residues, enabling them to spontaneously revert to their normal L-aspartyl configurations. In this study, we utilize data on the rates of spontaneous degradation and enzymatic methylation in a computer program that simulates these reactions in the intact human erythrocyte. The results show that the methyltransferase may have an important role in limiting the accumulation of proteins containing altered aspartyl and asparaginyl residues.